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PHARMACEUTICAL COMPOSITIONS COMPRISING CYCLODEXTRINS 

This invention relates to novel phannaceutical compositions, in particular compositions 
and dosage forms providing improved drug release and uptake on administration into 
5 extemaUy voiding body cavities (e.g. the gi tract) or on topical administration, especially 
for add solubilized drug compounds. 

Many drug compounds, while possessing desired therapeutic properties, are used 
inefficiently due to their poor water solubilities. Thus for example where such 

10 compoimds are administered orally, only a small fraction of the drug is taken up into the 
blood during transit of the gi tract As a result, to achieve adequate drug uptake it may 
be necessary to administer high doses of the drug compound, to prolong the period of 
drug administration or to make frequent administrations of the drug compound. Indeed, 
the poor solubility and hence poor bioavailability of a drug may cause an alternative 

15 drug, perhaps one with undesired side effects or one which requires invasive administra- 
tion (e.g. by injection or infusion), to be used in place of the poorly soluble drug. 

One approach to poor solubility is to derivatise the drug molecule to introduce water 
solubilizdng groups, e.g. ionic groups such as carboxyl groups or non-ionic groups such 

20 as polyhydroxyalkyl groups, so as to produce a more soluble derivative. Hiis approach 
however is not always successful as it may not be possible to maintain adequately high 
therapeutic efficacy and adequately low toxicity or other side effects. Thus one example 
of a poorly water soluble drug which has not been superseded by a solubilized derivative 
is the antifungal agent itraconazole. 

25 Attempts have therefore been made to enhance the uptake of drugs such as itraconazole 
by increasing the surface area of the drug compoxmd exposed to saliva or gastric fluid, 
and hence promote dissolution of the drug compound, by thinly coating the drug 
compound onto essentially inert carrier particles, e.g. sugar beads. This however has the 
drawback that the volume of solid composition required to administer a given quantity 

30 of tiie drug compound is quite high since the carrier contributes significantly to the 

overall administration volume. Since administration of large volume capsules or tablets, 
or of large quantities of smaller volume capsules or tablets, provides difficulties for the 
patient, the drawbacks of this approach are obvious. 

35 Yet another approach has been to administer the drug compound in the form of a 
solution of the drug compound and a drug complexing agent such as a cyclodextrin. 
This approach has limitations also in that the dosage volume is constrained by the 
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solubilizing power of the complexing agent, readily unitized solid dosage forms can not 
be used, and there is no gradual release of the drug compound for biological uptake. 

However, we have now found that by combining such drug compounds with a cyclo- 
dextnn. a water-soluble acid and a water-soluble organic polymer, an administration 
form may be produced which surprisingly improves the biological uptake of the drug 
compound, in particular a form which can surprisingly improve the time profile for the 
drug content of the plasma of the paUent (/... the pharmacokinetic profile defined by 
such parameters as AUC. t„„, Q„„, etc.). 

Thus viewed from one aspect the invention provides a phamiaceutical composition 
compnsmg a no more than sparingly water-soluble drug compound, a cyclodextrin a 
physiologically tolerable water-soluble acid, and a physiologically tolerable water- 
soluble organic polymer. 

Viewed from a further aspect the invention provides the use of a no more than sparingly 
water-soluble drug compound, a cyclodextrin. a physiologically tolerable water-soluble 
acid, and a physiologicaUy tolerable water-soluble organic polymer for the manufacture 
of a pharmaceutical composition according to the invenUon for use in a method of 
therapy or diagnosis of the human or non-human animal (e.g. mammalian, reptilian or 
20 avian) body. 

Viewed from a stiU further aspect the invention provides a method of therapy or 
diagnosis of the human or non-human animal (e.g. mammalian, repulian or avian) body 
which comprises administering to said body a therapeutically or diagnostically effective 
dose of a pharmaceutical composition, the improvement comprising using as said 
composition a composition according to the present invention. 

The compositions of the invention may if desired be aqueous, but in general wiU 
preferably be substantially water-free, e.g. containing up to 3% by weight, preferably 
less than 1% by weight water, and most preferably less than 0.5% water, but may be 
mixed with water immediately before administration or may be coated and dispersed in 
an aqueous medium whereby the coating is only broken down after administration 
Such aqueous compositions are deemed to fall within the scope of the invention 
Depending on the selection of components, the compositions of the invention may be 
35 hquid. soUd or semi-solid - e.g. gel-like. Preferably the compositions are non- 

fieeflowing at ambient temperature (e.g. 21 X). other than as free flowing particulates. 
Thus the compositions at ambient temperature are preferably solids or semi-solids or. 
less preferably, highly viscous fluids. 
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In the compositions of the invention the drug compound, acid, cyclodextrin and organic 
polymer are intimately admixed. ^ 

Thus whei. the composition is particulate, the acid, drug compound, cyclodextrin and 
orgamc polymer are mixed together within the particles (e.g. at the molecular level 
fo lowing solvent removal from a solution of these components). Granulate mixtures 
where individual particles do not contain all four components, or have cores of one or 
more components coated with other components are not prefen^. This intimate 
admixture is important since the effects of the components are complimentary at the 
microscopic level during dissolution of the compositions of the invention. 

Pteferably, all components are dispersed so as to fonn a system that is chemically and 
Physicdly unifom. or homogenous throughout, or consists of one phase as defined in 
Uiermodynamics ; such a dispersion will be called a glass thermoplastic phase or system 
hereinafter. The components of the glass thennoplastic system are readily bioavalaible 
to the organisms to which they are admimstered. This advantage can probably be 
explamed by the ease with which said glass thermoplastic system can form liquid 
soluuons when contacted with a body liquid such as gastric juice. The ease of 
dissolution may be attributed at least in part to the fact that the energy required for 
dissolution of the components from a glass thermoplastic system is less than that 
required for the dissolution of components from a crystalline or microcrystalline solid 
phase. 

As the cyclodextrin in the compositions of the invention, there may be used any of the 
physiologically tolerable water-soluble subsututed or unsubsUtuted cyclodextrins or 
physiologicaUy tolerable derivatives thereof, e.g. a- . p- or y-cyclodextrins or derivatives 
thereof, m particular derivatives wherein one or more of the hydroxy groups are 
subsututed. e g. by alkyl. hydroxyalkyl. carboxyalkyl, alkylcarbonyl. carboxyalkoxyalkyl 
alkylcarbonyloxyalkyl. alkoxycarbonylalkyl or hydroxy-(mono or polyalkoxy)alkyl ' 
groups, wherein each alkyl or alkylene moiety preferably contains up to six carbons. 

Substituted cyclodextrins which can be used in the invention include polyethers eg as 
described in US Patent 3.459,731. In general, to produce these, unsubstituted ' ' 
cyclodextrins are reacted with an alkylene oxide, preferably under superatmospheric 
pr«sure and at an elevated temperature, in the presence of an alkaline catalyst Since a 
hydroxy moiety of the cyclodextrin can be substimted by an alkylene oxide which itself 
can react with yet another molecule of alkylene oxide, the average molar substitution 
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(MS) is used as a measure of the average number of moles of the substituting agent per 
glucose unit The MS can be greater than 3 and theoretically has no limit. In the 
cyclodextrin derivatives for use in the compositions according to the piesem invention 
the M.S. is conveniently in the range of 0.125 to 10, in parUcular of 0.3 to 3 or from 
0.3 to 1.5. Preferably the M.S. ranges from about 0.3 to about 0.8. in particular from 
about 0.35 to about 0.5 and most particularly it is about 0.4. M.S. values determined by 
NMR or IR preferably range from 0.3 to 1 , in particular from 0.55 to 0.75. 

Further examples of substituted cyclodexu-ins include ethers wherein the hydrogen of 
one or more cyclodextrin hydroxy groups is replaced by C^alkyl, hydroxyCg-alkyl 
carboxy-Cealkyl or C,.6alkyloxycarbonyl-C,.6alkyl groups or mixed ethers thereof In 
particular such substituted cyclodextrins are ethers wherein the hydrogen of one or more 
cyclodextrin hydroxy groups is replaced by C,.,alkyl, hydroxy-C,.4alkyl or carboxy- 
C,.2alkyl or more particularly by methyl, ethyl, hydroxyethyl, hydrox>'propyl. 
15 hydroxybutyl, carboxymethyl or carboxyethyl. 

In the foregoing definitions, the term "C^alkyl " is meant to include straight and 
branched saturated hydrocarbon radicals, having from 1 to 6 carbon atoms, such as 
methyl, ethyl 1-methylethyl, l.,l-dimethylethyl, propyl. 2-mcthylpropyl, butyl, pentyl 
20 hexyl and the like. 

Such ethers can be prepared by reacting a cyclodextrin with an appropriate Q-alkylating 
agent or a mixture of such agents in a concenu-ation selected such that the desired 
cyclodextrin ether is obtained. The reacuon is preferably conducted in a solvent in the 
presence of a base. With such ethers, the degree of substitution (DS) is the average 
number of substituted hydroxy fiinctions per glucose unit, the DS being thus 3 or less. 

In the cyclodextrin derivatives for use in the compositions according to the present 
invention, the DS preferably is in the range of 0. 1 25 to 3. in particular 0.3 to 2, more 
particularly 0.3 to 1. and the MS is in the range of 0. 125 to 10, m particular 0.3 to 3 and 
more particularly 0.3 to 1 .5. 

Of particular utility in the present invention are the P-cyclodexu-in ethers, e.g. dimethyl- 
P-cyclodextrin as described in Drugs of the Future, Vol. 9, No. 8, p. 577-578 by 
M. Nogradi (1984) and polyethers. e.g. hydroxypropyl-p-cyclodextrin and 
hydroxyethyl-P-cyclodextrin. Such alkyl ethers may for example be methyl ethers with a 
degree of substitution of about 0.125 to 3. e.g. about 0.3 to 2. Such a hydroxypropyl 
cyclodextrin may for example be formed from the reaction between P-cyclodextrin and 
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propylene oxide and may have a MS value of about 0.125 to 10, e.g. about 0.3 to 3. 

Especially suitable cyclodextrins are P-CD. 2.6.dimethyl.U.CD, 2.hydroxyethyl.p-CD 
2.hydroxyethyl-Y-CD, 2-hydroxypropyl.Y-CD and (2K:arboxymethoxy)propyl.p-CD, ' 
5 and in particular 2-hydroxypropyl-P-CD. 

Besides simple cyclodextrins, branched cyclodextrins and cyclodextrin polymers may 
also be used. 

10 Other cyclodextrins are described for example in Chemical and Pharmaceutical BuUetin 
28: 1552-1558 (1980). Yakugyo Jiho No. 6452 (28 March 1983), Angew. Chem Int 
Ed. Engl. 19: 344-362 (1980), US-3.459.731. EP-A-0,149,197, EP-A-0 197 571 
US-4,535,152.WO-90/12035andGB-2.189,245. Other references describing 
cyclodextrins for use in the compositions according to the present invention, and which 
provide a guide for the preparation, purification and analysis of cyclodextrins include the 
following: "Cyclodextrin Technology" by Jozsef Szejtli. Kluwer Academic Publishers 
(1988) in the chapter Cyclodextrins in Pharmaceuticals; "Cyclodextrin Chemist^'" by 
M.L. Bender et al.. Springer- Veriag. Berlin (1978); "Advances in Carbohydrate 
Chemistry". Vol. 12. Ed. by M.L. Wolfrom. Academic Press. New York in the chapter 
20 The Schardinger Dextrins by Dexter French at p. 1 89-260; "Cyclodextrins and their 
hiclusion Complexes" by J. Szejtli, Akademiai Kiado, Budapest. Hungary (1982): 
I. Tabushi in Acc. Chem. Research. 1982. 15. p. 66-72; W. Sanger. Angewandte 
Chemie. 92. p. 343-361 (1981); A.P. Croft and R.A. Bartsch in Tetrahedron. 39, 
p. 1417-1474 (1983); Irie et al. Pharmaceutical Research. 5, p. 713-716. (1988): Pitha et 
25 al. Int. J. Pharm. 29. 73. (1986); DE 3,1 18,2 18; DE-3.317.064; EP-A-94.157; 
US-4,659.696; and US-4,383,992. 

More recent examples of substituted cyclodextrins include sulfobulylcyclodextrins 
(US-5,134,127-A). Their use is also envisaged in the present invention. 

The cyclodextrin used is preferably a P-cyclodextrin, in particular hydroxypropyl- 
P-cyclodextrin. The most preferred cyclodextrin derivative for use in the compositions 
of the present invention is hydroxypropyl-P-cyclodextrin having a M.S. in the range of 
from 0.35 to 0.50 and containing less than 1.5% unsubstituted p-cyclodextrin. 
M.S. values determined by NMR or IR preferably range from 0.55 to 0.75. 

Nevertheless, the choice of cyclodextrin may be directed by the ability of the selected 
drug compound to be complexed by a particular cyclodextrin - thus the cyclodextrins 
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with greater affinity for the particular drug compound may be preferred. 

In the composiUons of the invention, the cyclodexuin is preferably present at 5 to 70% 
by weight, more preferably 8 to 55%, most preferably 10 to 45% by weight (relative to 
the total weight of cyclodextrin, acid, organic polymer and drug). The quantity of 
cyclodextrin used however will generally be dependent on the quantity of drug and the 
molar ratio of cyclodextrin to drug will preferably lie in the range 100:1 to 1:5, 
especially 50: 1 to 1 :2, more especially 1 0: 1 to 1 : 1 . 

The acid used in the compositions of the invention may be any of the water-soluble 
physiologically tolerable acids, in particular any of the inorganic or. more preferably, 
organic acids conventionally used in the preparation of acid salts of drug compound^, 
e.g. citric, fumaric, tartaric, maleic, malic, succinic, oxalic, malonic. benzoic, mandelic 
and ascorbic acids. 

Tartaric acid and more especiaUy citric acid are preferred since the salts they form with 
drag compounds usually have a reduced tendency to precipitate from aqueous solutions. 
In general however, any acid which is not so strong as to cause degradation of the 
cyclodextrin and yet which is capable, on the addition of water, of generating a low pH 
environment, preferably lower than pH 4 and ideally about pH 2. may be used. The acid 
may be in liquid (e.g. solution) or solid form; however acids which are solid at ambient 
conditions in their anhydrous or hydrate forms will generally be preferred. 

In the compositions of the invention, the acid will preferably be present at 1 to 95% by 
weight, preferably 5 to 90% by weight, more preferably 20 to 80%, and especially 
preferably 35 to 60% by weight (relative to the total weight of cyclodextrin, drug 
compound, organic polymer and acid). The amount of acid used will be dependent upon 
the selected acid and drug compound, but in general an increase in the relative 
proportion of acid will result in an acceleration of drag dissolution on contact with 
water. The amount of acid used will normally be at least the amount necessary to fonn 
a 1:1 salt with the drag compound. 

In general, the acid wiU form a significant proportion of dosage forms that dissolve 
rapidly in body fluids. TypicaUy, they will comprise from 50 to 95% by weight of acid, 
preferably 50 to 90% by weight, more preferably 55 to 60% by weight. Thus viewed 
from a further aspect the invention provides a phannaceutical composition comprising 
an organic drag compound, a water-soluble physiologically tolerable acid, a water- 
soluble physiologically tolerable cyclodexuin and a water-soluble physiologicaUy 
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tolerable organic polymer, characterised in that the weight ratios of drug compound to 
acid and of drug compound to cyclodextrin are no more than 2: 1 . preferably no more 
than 1 .5 : 1 . especiaUy preferably no more than 1 : 1 , and particularly preferably no more 
than 0.9: 1 , especially no more than 0.5 : 1. 

The organic polymer used in the compositions of the invenUon may be any of the 
physiologically tolerable water soluble synthetic, semi -synthetic or non-synthetic organic 
polymers. 



: or 



Thus for example the polymer may be a natural polymer such as a polysaccharide „. 
polypeptide or a derivative thereof, or a synthetic polymer such as a polyalkylene oxide 
(e.g. PEG), polyacrylate. polyvinylpyrrolidone, etc. Mixed polymers, e.g. block 
copolymers and glycopeptides may of course be used. 

It is believed that the effect of the organic polymer arises from an enhancement in 
viscosity which serves to stabilize supersaturated solutions of the dmg compound on 
dissolution of the composition of the invention. Thus the polymer conveniently has a 
molecular weight in the range 500D to 2 MD. and conveniently has an apparent 
viscosity of 1 to 100 mPa.s when in a 2% aqueous solution at 20"C. For example, the 
water-soluble polymer can be selected from the group comprising 

- alkylcelluloses such as methylcellulose, 

- hydroxyakylceUuloses such as hydroxymethylcellulose. hydroxyethylceUulose, 
hydroxypropylcellulose and hydroxybutylcellulose, 

- hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and hydroxypropyl 
25 methylcellulose, 

- carboxyalkylceDuloses such as carboxymethylcellulose, 

- alkali metal salts of carboxyalkylcelluloses such as sodium carboxymethylcellulose, 

- carboxyaDcylalkylcellulosessuchascarboxymethylethylcellulose, 

- carboxyalkylcellulose esters, 
30 - starches, 

- pectins such as sodium carboxymethylamylopectin, 

- chitin derivates such as chitosan, 

- heparin and heparinoids, 

- polysaccharides such as alginic acid, alkali metal and ammonium salts thereof, 
35 carrageenans, galactomannans, tragacanth, agar-agar, gum arabic, guargum and 

xanthan gum, 

- polyacrylic acids and die salts thereof, 
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- polymethacrylic acids and the salts thereof, methacrylaie copolymers, 

- polyvinylalcohol, 

- polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate, 

- polyalkylene oxides such as polyethylene oxide and polypropylene oxide and 
copolymers of ethylene oxide and propylene oxide, e.g. poloxamers and poloxamines. 

Non-enumerated polymers which are pharmaceutically acceptable and have appropriate 
physico-chemical properties as defined hereinbefore are equally suited for preparing 
compositions according to the present invention. 

Particularly preferably the organic polymer is a cellulose ether, e.g. methyl cellulose, 
hydroxyethyhnethylcellulose. or hydroxypropylmethylcellulose (HPMC), for example a 
Methocel® (available from Colorcon, England) such as Methocel A. NlJlhocel E 
Methocel F. Methocel K, Methocel J or Methocel HB or a Metolose® such as Metolose 
SM, Metolose SH or Metolose SE. Especially preferably the organic polymer is a 
hydroxypropylmethylcellulose, e.g. from 5 cps Methocel E lo 15000 cps Methocel 
K15M. 

Even very srnall quantities of the organic polymer serve lo achieve a beneficial effect in 
the compositions of the invention. Thus in the compositions of the invention the organic 
polymer is convenientiy present at 0.05 to 357. by weight, preferably 0. 1 to 20%, more 
preferably 0.5 to 15%. and most preferably 2 to 1 19r by weight (relative to the total 
weight of drug compound, acid, cyclodextrin and organic polymer). The content and 
viscosity grade of the organic polymer both affect the dissolution profile for the drug 
compound in the compositions of the invention, with increased organic polymer content 
and/or increased viscosity grade (e.g. 150(X) mPa.s in place of 5 mPa.s (mPa.s values 
being at 2% aqueous solution at 20°)) both tending to decelerate drug compound 
dissolution). Accordingly the selection of the identity and quantity of the organic 
polymer will generally depend upon the dissolution profile that is desired. For example, 
a composition that provides sustained release of the drug, will comprise a water soluble 
polymer having an apparent viscosity of more than 1 ,000 mPa.s when dissolved in a 2% 
aqueous solution at 20°C. 

The drug compound used in the compositions of the invention may be any organic or 
inorganic material which is no more than sparingly soluble, i.e. which is sparingly 
soluble, slightly soluble, very slighdy soluble, or practically insoluble in pure water at 
2rC (ie. requiring from 30, from 100. from 1000 or from 10000 parts water to put 1 
part by weight drug compound into solution). In particular, the drug is a basic 
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compound. 

Examples of such poorly water-soluble compounds thai may be used in the 

compositions of the invention include nifedipine, itraconazole (described in EP-A 67 11) 

saperconazole (see US-A-4916134), (-)-[2S-[2oc4a(S*)]]-4-[4-[4-[4-[[2-(4-chloro ' 

phenyl]-2-[[(4-methyl-47/-1.2.4-tria2ol-3-yl)thio]methyl]-1.3-dioxolan-4-ylJmethoxy]- 

phenyl]-l-piperazinyl]phenyl]-2.4-dihydro-2-(l-methylpropyl)-3//-l,2.4-triazol-3-one 
(Compound 40 in W096/13499). cisapride (described in EP-A-76530). 

(B)-N-[4-[2-ethyl-l-(lH-l,2,4-uia2ol-l-yl)butyl]phenyl]-2^ben2othiazo'lamine 
(described in WO-97/49704); methyl 6,1 1 -dihydro- 1 1 -[ l-[2-[4-(2- 

quinolinylmethoxy)phenyl]ethyl]-4-piperidinylidene]-5//-imidazo[2.1-b][3]benzazepine- 

3- carboxylate (described in WO-97/34897); 

4- [[4-amino-6-[(2.6-dic^hlorophenyl)methyl]-l,3.5-triazin-2-yl]amino]benzonitrile 
(described in EP-0,834,507); ^ 

(B-cis)-l-[4-[4-[4-((4-(2,4-difluofopheny])-4-(l//-1.2,4-triazol-I-ylmethyl)-13- 
dioxolan-2-yl]methoxy]phenyl]- l-piperazinyl]phenyl]-3-(] -methylethyl)-2- 
imidazolidinone; 

(2S-cis)-l-[4-[4-[4-[[4-(2.4-difluorophenyl)-4.-(l//-1.2.4-triazol-l-ylmethyl)-l,3- 
dioxolan-2-yl]methoxy]phenyl]- 1 -piperazinyl]phenyl]-3-( 1 -methylethyl)-2- 
imidazolidinone; 

3-[2-[3.4-dihydrobenzofuro[3,2-c]pyridin-2(l/f)-yi:|ethyM-2-melhyl-4//-pyrido- 
[ 1 ,2-a]pyriraidin-4-one; 

A^-[2-[4-(4-chlorophenyl)-l-piperazinyl]elhyI]-2-benzothi'azolamine; 

(Bl)-Ar-[4-[2-(dimethylamino)-I-(m-imidaz<)]-l-yl)propy]]phenyl]-2-benzolhiazolamine 
(described in WO-97/49704) 

(B)-6-[amino(4-chlorophenyl)(l-methyl-l//-iinidazol-5-yl)methyl]-4-(3-chlorophenyl)- 
1 -methyl-2( I/iO-quinolihone; 

(B)-A^-[4-[2-ethyl-l-(l//-l,2.4-ttiazol-l-yl)butyl]phenyl]-2-benzothia2olamine; 

3-[6-(dimethylamino)-4-methyl-3-pyridinyl]-2.5-dimethyl-Wdipropylpyrazoio[2,3-a]- 
pyrimidin-7-amine monohydrochloride; 

(S)-[l-[2-[3-[(2.3-dihydro-l//-iiiden-2-yl)oxy]-4-methoxyphenyl]propyl]-l//-iraida2ol- 
2-yl]cyanamide; and 

(+)-(B-trans>4-[l-[3,5-bis(trifluororaethyl)benzoyl]-2-(phenylmethyl)-4-piperidinyl]-/V- 
(2,6-dimethylphenyl)-l-piperazineacetamide (S)-hydroxybutanedioate (1:1). 

Further suitable active ingredients are those which exert a local physiological effect as 
well as those which exert a systemic effect, either after penetrating the mucosa or - in 
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the case of oral administration - after transport to the gasiro-intestinal tract with saliva 
The dosage forms prepared from the compositions according to the present invention ' 
arc particularly suiuble for active ingredients which exert their activity during an 
extended period of time, i.e. drugs having a half-Hfe of at least several hours. 
Examples thereof are : 

analgesic and anti-inflammatory drugs (celecoxib, MK966, L-745.337, NSAIDs 
fentanyl. indomethacin, ketoprofen. nabumetone. oxyphenbutazone. paracetamol 
phenylbutazone, piroxicam. tramadol) ; anti-arrhythmic drugs (gallopamil, 
procainamide, quinidine. verapamil) ; anubacterial and antiprotozoal agenis 
(amoxicillin. ampiciUin. benzathine penicillin, benzylpenicillin. cefaclor, cefadroxil 
cefprozxl. cefuroxime axetil. cephalexin, chloramphenicol, chloroquine. ciprofloxacin 
clanthromycm, clavulanic acid, clindamycin, doxyxycline. erythromycin 
flucloxacillin, halofantrine, isoniazid. kanamycin, lincomycin, mefloquine, 
minocycline. nafciUin. neomycin, norfloxacin, ofloxacin, oxacillin, phenoxymethy]- 
pen.cilhn. pyrimethamine-sulfadoxime. quinine, streptomycin); anti-coaeulants 
(warfarin) ; antidepressants (amitriptyline. amoxapine. butriptyline, clom^ipramine 
desipramine, dothiepin. doxepin, fluoxeUne. fluvoxamine. gepirone. imipramine ' 
hthium carbonate, mianserin, milnacipran, nortriptyline, paroxetine, sertraline ; ' 
3-[2-[3.4-dihydrobenzofuro[3.2-c]pyridin-2(l/^)-yl]ethyl]-2-methyl-4//- ' 
pyrido[1.2-a]pyrimidin-4-one) ; anti-diabetic drugs (glibenclamide. metformin) • 
antiepUeptic drugs (carbamazepine, clonazepam, ethosuxiraide. phenobarbitone, 
phenytoin. primidone, topiramate, valpromide) ; anUfungal agents (amphotericin 
clotrimazole, econazole, fluconazole, flucytosine, grisepfulvin. itraconazole, 
ketoconazole. miconazole nitrate, nystatin, tcrbinaline, 'voriconazole) ; anug'oul 
(benzbromarone. probenecid) ; antihistamines (astemizole. cinnarizine. cyproheptadine 
decarboethoxyloratadine, fexofenadine, flunarizine, levocabastine. loratadine, 
norastemizole, oxatomide. promethazine, terfenadine) ; anti-hypertensive drugs 
(captopril, clonidine. cycUzine, diazoxide. dihydralazine, enalapril. fosinopril. 
guanethidine. ketanserin, Hsinopril, minoxidil, prazosin, ramipril. rescinnamine, 
reseqjine. terazosin) ; anti-muscarinic agents {atropine sulphate, hyoscine) ; antivirals 
(acyclovir, AZT, ddC, ddl. ganciclovir, loviride. Uvirapine, 3TC, delavirdine 
indinavir, nelfinavir. ritonavir, saquinavir) ; antineoplastic agents and antimembolites 
(adnamycme. cladribine. dactinomycin, daunorubicin. doxorubicin, etoposide. 
mitomycin, mitoxantrone, paclitaxel. taxol. taxoiere, trimetrexate, vincristine. 
vinblasUne) ; anti-migraine drugs (alniditan, naratriptan, sumatriptan) ; anti- ' 
Parkinsonian drugs (bromocryptine mesylate, carbidopa. levodopa. selegiline) ; 
antipsychotic, hypnotic, anxiolytic and sedating agents (alprazolam, buspirone. 
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chlordiazepoxide. chlorpromazine. chlorprothixene. clozapine, diazepam, flupenthixol 
fluphenazine. flurazepam, haloperidol, 9-hydroxyrisperidone. lorazepam, mazapertine' 
melperone. methaqu alone, olanzapine, oxazepam, pimozide. pipamperone, piracetam ' 
promazine, nsperidone. selfotel. seroquel. sertindole. sulpiride, temazepam. 
thioridazine, thiothixene, triazolam, trifluoperazine, trifluperidol, triflupromazine 
ziprasidone. Zolpidem) ; anti-stroke agents (lubeluzole, lubeluzole oxide, riluzole 
aptiganel, eliprodil. remacemide) ; antitussive (dextromethorphan, laevodropropirine 
noscapine) ; beta-adrenoceptor blocking agents (atenolol, bupranolol. carvedilol. 
labetalol. metipranolol. metoprolol. nebivolol, oxprenolol. propanolol) ; cardiac' 
inotropic agents (amrinone, digitoxin. digoxin. milrinone) ; corticosteroids 
(beclomethasonedipropionate. betamethasone, budesonide. corUsone, dexamethasone 
fludrocortisone, hydrocortisone, methylprednisolone, paramethasone, prednisolone 
prednisone, triamcinolone) ; disinfectants (chlorhexidine) ; diuretics (acetazolamide 
amiloride. benzthiazide. chlorothiazide, chlorthalidone, dichlorphenamide, ethacrynic 
acid, ethoxzolamide. frusemide, hydrochlorothiazide, hydroflumethiazide, isosorbide 
polythiazide, spironolactone, triamterene, trichloromethiazide) ; enzymes ; ergot 
alkaloids (codergocrine, ergotamine, nicergohn) ; essential oils (anethole, anise oil, 
caraway, cardamom, cassia oil. cineole, cinnamon oil, clove oil, coriander oil 
dementholised mint oil. dill oil. eucalyptus oil, eugenol. ginger, lemon oil, mustard oil, 
neroh oil. nutmeg oil. orange oil. peppermint, sage, spearmint, terpineol, thyme) ; 
gastro-intesunal agents (bromopride, cimetidine, cisapride, clebopride, diphenoxylate 
domperidone. famotidine, lansoprazole, loperamide, loperamide oxide, raesalazine. 
metoclopraraide, mosapride. nizatidine, norcisapride. olsalazine, omeprazole, 
pantoprazole. perprazole. pirenzepine. prucalopride, ranitidine, rabeprazole, ridogrel 
sulphasalazine) ; haemostatics (aminocaproic acid) ; immunosuppressants (cyclosporin 
A, tacrolimus) ; lipid regulating agents (atorvasiatin, lovastatin. pravastatin, probucol. 
simvastatin) ; local anaesthetics (benzocaine. lignocaine) ; opioid analgesics 
(buprenorphine, codeine, dextromoramide. dexu-opropoxyphene, dihydrocodeine, 
hydrocodone, oxycodone, moiphine. papaverine, pentazocine, pethidine) ; 
parasympathomimetics (eptastigmine. galanthamine, metiifonate. neostigmine, 
physostigmine. tacrine, donepezil. rivastigmine. milameline, sabcomeline. talsiclidine 
xanomeline. memantine. lazabemide) ; sex homiones (androgens : methyltestosierone.' 
oxymetholone. stanozolol ; oestrogens : conjugated oestrogens, ethinyloestradiol, 
raestranol, oestradiol, oestiiol. oestrone ; progestogens ; chlormadinone acetate. ' 
cyproterone acetate. 17-deacetyl norgestimate. desogestrel, dienogest, dydrogeiterone 
ethynodiol diacetate. gestode!ne. 3-keto desogestrel, levonorgestrel. lynestrenol. 
medroxy-progesterone acetate, megestrol, norethindrone. norethindrone acetatj. 
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noretlusterone, norethisterone acetate, norethynodrel, norgestimate. norgestrel 
norgestnenone, progesterone, quingestanol acetate) ; stimulating agents (sildenafil) • 
sympathomimetics (ephedrine, clenbuterol. fenoterol. norfenefrine. pseudoephedrine)'- 
vasodilators (amlodipine. amyl nitrite, buflomedil. buphenine. carbocromen diltiazem 
dipyndamole. glyceryl trinitrate, isosorbide dinitrate. lidoflazine, molsidomine 
nicardipine, nifedipine, nimodipine. oxpentifylline, pentaerythritol tetranitrate)'. 

Other examples include the following: 



alpha-Lipoic acid lactose 

8-Methoxypsoralen lithium salts 

Allopurinol magnesium salts 

alpha.-Tocopherol menadione 

iron salts methylthiouracil 



methylxanthine 

phytomenadione 

propylthiouracil 



Drug compounds suitable for use in the compositions of the invention include dru-s of 
all types conventionally administered topically (e.g. in a gel patch) or into an exter^ially 
voidipg body duct. e.g. orally, nasally, aurally, rectally or vaginally. Such drugs include 
in particular antifungals, calcium channel blockers, antibacterials, anuhypertensives 
antivirals. analgesics. apoUpoprotein B synthesis inhibitors, and drugs which modify 
transit of gi tract contents (e.g. antidiarrhoea agents or motility promoters). 
Indeed, the invention is particularly applicable to pcmrly water-soluble imidazole 
tnazole, imidazo-benzazepines, niu-ophenyl-pyridine, MAT-bisphenyi-piperazine and 
A^-phenoxyalkyl-piperidine derivatives, e.g. the compounds mentioned above and 
compounds as described in EP-A-671 1. W096/13499 and EP-A-76530. 

The compositions of the invention may conveniendy contain Uie drug compound at 
0.001 to 50% by weight, preferably 0.1 to 35%. more preferably 0.5 to 30%, especially 
8 to 25% and most especially 10 to 15% by weight (relative to the total weight of acid 
cyclodextiin. organic polymer and drug compound). The quantity of drug will of 
depend upon the desired dissolution profile, the intrinsic solubility of tiie drug 
compound and the drug dosage required where the drug is to be delivered in dosage 
units (e.g. capsules, coated tablets, etc). 

Thus the present invention also provides phannaceutical dosage forms comprising a 
therapeutically effective amount of a composition as described hereinbefore. 
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For e«n,p,e i, d„g i. „ be delivers! i„ a s,^^ cap»„ 
capacity for a gte *em,opla«ic system a. described in L Exl!, 7 ^ 
desi,eddr„,dose..OO„«.e„.e,„a.,u::::::;~ 
composmon components may be selected to give the desired d™. 7 , 
i general on,y a smai, ,„anti.y of organic pojer. e.g 2^ «: ZT" " 
and the balance ma, be made up from acid rd cyclLxt^„ !ird,r , T"^' 
cyc,«,..„beingsetaccordingt„t.e^„.^L,r^^^^^ 
mgcyclodextnnaiid450to650mgacid. E- w,m 200 to 400 

Besides the dmg compound, the organic polymer, dte acid and the cyclodextrin d,e 
compostnons of the invention may contain other convendonal pharmaltcTe 
e g. flavours, colouring agents, antioxidants, bulking agent. faVZr 
dispersan., suspension fluids (e.g. where the compLu n!;^^- ^^'Z"' 
resistant coaUng and disper^-ed as particles in a su^ension flutu: .Cr" 
syrup), etc. Preferably such components »hen in indmate admixtute 
compound win make up only a minor proportion of the compos^or .t^oUoL 
by wetght (relaave to the total weight of acid, organic polymer, cycl;rxr „d d 
compound). However where the composition of dte invenTon Is L l^dt ' 
disposed ,„ a earner (e.g. a fluid or a solid or sem-solid mau4x) the fu2 
no. in intimate admtxtu. with the d^g compound (e.g. J^oT.^ZlZr'^'' 
materials, dispersion media, etc.) may of course make un .J "'""^^"^ 
eg. 5 ,0 95% by weigh,, of the over Jl comZl " ' """" ""'^^ 

■I^e compositions Of dre invention may be p.pared by making an intimate admixtu. of 
the dmg compound, cyclodextrin, acid and organic polymer n,i,„„„K ol 
.^^«hy.ssol.ng,hesecomponLi:a:^^ 
subsequenfly removing the solvent. Uus viewed from a further aspect the ilr .- 
provides a process for U,e preparado. ofa phamtaceuUcal c^Z" ^^dT 
comprismg: dissolving a drug com^mtd, a water-soluble cyci~ 1 „hvs n 
.oferable water-soluble acid and a Physiologically tole^blela^ rb::^^^^^^^^ 
polymer .n a solvent; removing solvent from Ure tesulum soludon- onr„rT • 
the resultant product into desired shapes; and optionally ^^^Z^Z Z"! 
wrth a physiologically tolerable coating material. « '""l-ng product 
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«c. or a solvem mixture lhai also may comprise water F„r„ . 
pcnU solvents or solvent mixtures „Wch have ult, , ' 

..ea..e„e,all,.owever,.e.o.„.p„i:.:7:el"rsr^^^^^ 

more than abom ,00-C. Such solvents may be used efnciel n ^ " " 

composittons ofthe invention and the leve, of residua, 1^ :Z:l7''"' 

solvent may convemenfly be removed by evaporadon eg unde rl, ! 

as this may leave some solvent residue (e g up to 3% hv . s 

desirable touseasolventsuchasethanltrZl::':::^^^^ 
pemitted phannaceutical excipiem. * " 

If .he drug compound is insoluble or poorly soluble in the solvem of cho.ce the 

Of the ..vention may involve dispersion of micropardcles (e.c JlZ^T''"^' 

parttcle si.e of 1 to UX. „m, of the dntg compound in the soCm ^T' ' 

dtssolunon of thedrug compound. If this is done, i, is desirable that the dr 

particles be as small as possible Nanooatticles of in. , m * 

for example by various precip^,„„ ~ tC^:^^ 7- 

tolerable inorganic beads, e.g. of zi.oma cIp-CmS, """""'"'"^^^ 

The solvem removal may be essendally complete or i, may be incomplete m ,h, f 
case to produce a solid or a gel-l*e solid or semi-solid, and in UteTa'e c'aTe T 
a V.COUS fluid wMch can for example be filled into capsules. """^ 

In general, essentially complete solvent temoval will be preferred a, the re^ulutn, 
product can then teadily be shaped. Shapmg may be effected by .,pLy d^„ t^ 
soluuon (to provide the product in paniculate f„™> h ^ ^ 

^Iu.ondisposedi„m„l...y„„™~:^^^^^^^^^ 

I^e. ,n general the pn,duct can be fonned when ho, and aUo;ed oTo^ror r 
Tie shaped product may likewise be produced in fflm or sheetTo™ h 
bypouringaheatedmassontoaplateandevaporaUng^ft^Z^"^ 

In one prefened embodimem the product is shaped by filling i„,„ (e « Kv „ . 
extnrsion) capsule shells. e.g. of gelatin. -8 '"to (e.g. by pounng b, 

n.e product may be hygroscopic, and thus may be -tacky- if touched bvb 
abso,puo„ofn,oistu.efrom.hes«n. AccordinglyitispL "I^^^^^ 
prodnc. .0 be pt^vided with a protective coating to prevent moisJCrdulg 
handhng. Such coaUngs may for example take the form of capsule casinrlr t. h 
above,..bletcoa.ngs.protecdvefi,morwehcoa.„gs.and:„is:u::r:^^^^^^ 
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w«ppi„gs. Table, coad.gs n,ay be applied i„ conventional manner and may be such as 
to dissolve m the mouth o, stomach (e.g. sugar or sugar/beeswax coatings) or 

Eudtag..® coattngs produced by Rahm GmbH) whe,. i, is desi.«l Utat dnag uptake 
5 should occur mtte intestines, detective films or webs may for example be used whe. 
the p^duct ts .o be appUed topically, e.g. for uptake across the skin or a toe or fmge 
naJ. ta ths even, a pad of the composidon will generally be disposed between an 
adhestve upper protective layer and a lower mmovable layer. An example of a topical 
apphcatton form for appUcation on nails and adjoining tissue, e.g. for the treamtent of 
10 fungal infection, IS shown in US-A-5181914. 

Where the product is produced in particulate for., e.g. by spray-d^ing. the particles 
can be loaded into water-tight administration devices (e.g. spray devices or powder 
dosing devices such as inhalers) for oral, nasal or topical administration of the 
15 pamculate. Alternatively particulates may be loaded into capsules or mixed with 
buDcing agents such as lactose, starch, microcrystalline cellulose and mixtures thereof 
andcompressed to form tablets. In any event, the particles may additionally be provided 
with one or more coatings, e.g. to provide a delayed or prolonged release administration 



20 



Oene^lly however it will be preferred to shape the product into tnUividnal doses and to 
provde these with a protective coat, e.5. to p™d„ce a capsule, coated tablet or film 

covered pad single dosage unit. 

25 While not wishing to be bound by theo^^ it is thought that the advantageous drue 
compomid dissolution profile for the compositions of the invention is achieved as a 
result of a combination of the effects of the components of the composition on exposure 
to water or aqueous body fluids. THe water and the acid provide a highly acidic 
microenvironment in which the solubility of the dnig compound is increased TTiis acidic 

30 ""croenviromnentcontainsthecyclodextiinwhichiscapableofcomplexingthe ' 
solubihzed drug causing the production of a supersaturated solution of the drug 
compound and this supersaturated solution is stabilized by the viscosity enhancing 
effects of the organic polymer which hinders precipitation of the drue as the pH 
increases as the microenvironment becomes more dilute as more water enters. 

Accordingly, in the compositions of the invention, in place of the cyclodextrin it is 
consider^ possible to use other compounds capable of complexing the drug compound 
m particular host complexants capable (like cyclodextrin) of producing host guest ' 
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complexes with the drug compound may be used. Likewise, for base solubilized drug 
compounds, a physiologically tolerable water-soluble base (e.g. an inorganic or orga^c 
base such as an alkali metal carbonate (eg. sodium carbonate) ethanolamine. diethL- 
am.ne. etc.) may be used in place of the acid, and in place of the orgamc polymer a 
water-soluble physiologically tolerable macromolecular (e.g. of molecular weight 
^ IkD) viscosity enhancer may be used; in each case in the quantities specified above for 
the cyclodextnn, acid and organic polymer respectively. 

While the benefits of the compositions of the invention are most pronounced whe.. the 
drug compound is no more than sparingly soluble, the drug dissolution profiles 
achievable using the combination of drug, cyclodextrin and add (or base) are such that 
particularly miproved drug uptake profiles may be achieved even where the drug 
compound is more soluble. n.us viewed from an alternative aspect the invention 
provides a pharmaceutical composition comprising in intimate admixture a drug 
compound, a cyclodextrin, a physiologically tolerable water-soluble acid and a 
physiologicaUy tolerable water-soluble organic polymer. 

Moreover, where appropriate quantities of cyclodextrin. acid and drue compound are 
used, u IS possible to achieve panicularly desirable drug dissoluuon profiles where the 
organic polymer is used in very small quanUties or even omitted. Thus viewed from a 
further aspect the invention provides a pharmaceutical composition comprising in 
admixture a no more than sparingly water soluble organic drug compound a water- 
soluble physiologically tolerable organic acid and a water-soluble physiologically 
tolerable cyclodextrin. said acid and cyclodextrin being present at 1 .5 to 15 (preferably 2 

to 10. more preferably 2.5 to 6) parts by weight and I to 7 (preferably 1 1 to 5 more 
preferably 1.25 to 4) parts by weight respecuvely per part by weight of said di^g 
compound. ^ 



As has been mentioned above, the compositions according to the invention can be 
30 produced with particularly favourable drug dissolution profiles. Thus dissolution may be 
sufficienUy rapid to ensure substantially complete availability of the dnig compound for 
biological uptake (e.g. from the mouth, nose, stomach or vagina) yet sufficienUy slow to 
provide a more prolonged plasma uptake profile (see for example Fieure 1 of the 
accompanying drawings) e.g. by avoidance of drug reprecipitation before the 
35 composition reaches the stomach. 

Such a dissolution profile is thus novel and advantageous in its own right and viewed 
from a further aspect the invention provides a pharmaceutical composition comprising 
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an organic drug compound and at least one water-soluble physiologically tolerable 
excipient. characterised in that at 5. 15 and 45 minutes after addition of a quantity of 
said composition containing 100 mg of said drug compound to 600 mL of 0 IN 
hydrochloric acid at 3rc, from 7 to 25 (preferably ,0 to 20. especially 12 to 1 8) % 45 
to 70 (preferably 50 to 65. especially 54 to 63) % and at least 96 (preferably at least 97 
espead y at least 98) % ^^pectively of said drug compound is in solution in said 
hydrochlonc acid. These figures relate to ntro dissolution stud.es conducted in 
accordance with the monograph USP 23. <7 1 1 > Dissolution, pp. 1791-1793. 

For example, in determining the dissolution profiles set out above, the composition is 

oTn Hr, r ' " ' "'^'^^ ""''^^ ' '^'^'^ -P-^e ^hell) in 

0.1 N HCl (or an other appropriate medium) and the mixture is stirred usina the 

USP-method with a paddle, apparatus 2. at a speed of 50 or 100 rpm. " 

The compositions according to the invention may be rn arry form convenient for topical 
admmistration or administration into an externally voiding body cavity (e g nose lun.s 
mouth, ear. stomach, rectum or vagina). Typical admmistratron fonns rnclude patches ' 
tablets, buccal tablets. lozenges, ear-plugs, nose plugs, coated tablets, capsules ^ ' 
suppositories, chewing gum. gels, powders, granules. syn.ps and dispersrons. although 
patches and powders and more especially capsules and coated tablets are preferred TTie 
drug dosage will depend upon the drug compound as well as the species and size of the 
subject being treated. Typically, dosages will be 0.5 to 1 .2. preferably 0.8 to I 05 times 
the conventional dosages for the selected drug compound administered by the same ' 
route. ^ 



Further, this invention comprioses a pharmaceutical composition or a pharmaceutical 
dosage form as described hereinbefore for use in a method of therapy or diagnosis of the 
human or non-human animal body. 

This invention also relates to a phannaceutrcal composition for use in the manufacture of 
a pharmaceutical dosage form for oral administration to a mammal in need of treatment 
characterized in that said dosage form can be administered at any time of the day 
mdependenUy of the food taken in by said mammal. 

Or. in other words, the present invention also concerns the se of a pharmaceutical 
composition as described hereinbefore for the manufacture of a pharmaceutical dosage 
fonn for oral administi-ation to a mammal in need of treatment, characterized in ti^at said 



wo 98/5S148 



PCT/EP98/03189 



■18- 



3 



dosage fo™ can be admi^^ed a. any Ume of U,e day independendy of U,e food taken 

m by said mammal. 

This invention also relates to a method of therapy or diagnosis of the human ornon- 
human ammal body which comptises administering to said body a therapeutically or 
tl^sTon ' Pl^^-ceutical composition according to any one of 

This invention also relates to a pharmaceutical package suitable for commeicial sale 

10 '^ompnsmgacontainer.anoraldosageformasclaimedinanyoneof claims 12to 17 
and associated with said package written matter non-limited as to whether the dosage 
form can be admmistered with or without food. 

The invention will now be described further w,th reference to the following non-limiting 
Id t-xamples and the accompanying drawings, in which: 

Figures 1 and 2 are graphs showing plasma concentrations of the drug (-)-f 2S 
[2a.4a(S*)]],-4-[4-[4-[4-[[2-(4-chIorophenyl]-2-[((4-methyl-4//-1.2.4-triazol-3 

yl)th.o]methyl>13-dioxolan-^yl]methoxy]phenyl]-l-piperazmyllphenyl]-2 4-dih^ 
(l-methylpropyI)-3//-l,2.4-triazol-3-one administered in a composition according to the 
invenuon and in a conventional administration fomi (sugar particles coated with the 
drug and loaded in a gelatin capsule) [see Example 6 for further details]; and 

Figure 3 is a dissolution profile for the three itraconazole compositions of Example 2. 
Example 1 

Glass thermoplastic avatcm compositinn preparatinn 

The foUowing ingredients are mixed in a 250 mL glass flask: 

Drug compound (e.g. itraconazole) 20 g 

30 Citric acid monohydrate lOOg 

Anhydrous ethanol (100 mL) is added. The glass flask is placed on a steam bath (bain 
mane) and stiired at lO^C until the drug and acid are completely dissolved (about 10 
mmutes). Thereafter the following ingredients are added: 

35 Hydroxypropyl-P-cyclodextrin 50 g 

Hydroxypropylmethylcellulose (291 0.5 mPa.s) 1 0 g 

The flask is placed on the steam bath and stirred at 7 0«>C untU dissolution is complete 
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(about 70 minutes). n.e soluuon is then poured onto cleaned suiinless steel plates which 
are then placed in a drying oven for 2 hours at 80«>C under vacuum and subsequendy for 
40 C under vacuum overnight. The plates are then heated to 80°C and the gel residue is 
scraped off and filled into 900 mg capacity gelatin capsules (size no. 0). 

Example 2 

Composition prep aration 

Analogously to Example 1. gelatin capsules having the following relative weights of 
components are prepared: 

(A) 100 mg Itraconazole 

500 rag citric acid monohydrate 
275 mg hydroxypropyl-P-cyclodexirin 
25 mg Methoce] E5 

(B) 100 mg Itraconazole 

500 mg citric acid monohydrate 
250 mg hydroxypropyl-p-cyclpdextrin 
50 mg MethocelES 

(C) 100 mg Itraconazole 

500 mg citric acid monohydrate 
225 mg hydroxypropyI-(5-cyclodexlrin 
75 mg Methocel E5 

(D) * 200mg Methyl6.11-dihydro-ll-ll-[2-[4-(2-quinolinylmethoxy)phenyl]ethyl]- 

4-piper,dinylidene]-5//-imidazo[2.1-b]-[3]ben2azepine3-carboxylate 
650 mg citric acid monohydrate 

250 mg hydroxypropyl-p-cyclodexuin 



(E) 100 mg (-)-[2S-[2a.4a(S*)]]-4-[4-r4-[4-[(2-(4-chlorophenyl]-2-[[(4-methyl- 

4//-l,2,4-tria2ol-3-yl)thio]methyl]-l,3-dioxolan-4-yl]methoxy]- 

phenyl]-l-piperazinyl]phenyl]-2.4-dihydro-2-(l.methylpropyl)-3//- 
l,2,4-triazol-3-one 

35 500 mg ciuic acid monohydrate 

250 mg hydroxypropyl-P-cyclodextrin 
50 mg Methocel E5 
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* For example 2(D) the composition is loaded into 1 100 mg gelatin capsules. 

The dissolution profiles of the gels of Example 2(A). (B) and (C) are shown in Figure 3 
of the accompanying drawings. These were determined by placing one capsule 
contammg 1 00 mg of itraconazole in 300 mL of stirred 0.1 N HCl at 37°C and 
observing the percentage of dissolved drug compound at times 0. 5, 15 30 45 and 60 
nunutes (stirring was effected using the USP-method with paddle, apparatus 2 
100 rpm). For Example 2(E). with 100 mg drug compound added to 600 mL of 0 1 N 

HCl at 37°C, the mean percentages of drug compound in solution at 5, 15 30 and 45 
minutes were 17.22. 61.18. 92.73 and 98.67 respectively (sti^ing was effected using the 
USP-method with paddle, apparatus 2. 100 ipra). 

The dissolution profile of Example 2(E) was compared with that of a conventional 
capsule dosage fonn in which the gelatin capsule is loaded with sugar particles coated 
vnrh 100 mg of (-)-[2S-[2a.4a(S*)]]-4-[4-[4-[4-[[2-(4-chlorophenyl]-2-[[(4-methyl-4//- 
l,2.4-tnazoI-3-yl)thio]methyl]-I.3-dioxolan-4-yl]methoxy]phenyl]-l-pipera2inyl]- 
phenyl]-2.4-dihydro-2-(l-methylpropyl)-3//-1.2,4-triazol-3-one. The capsules were 
placed in 10ml of 0.1 N.HCl at 37^ in glass vkls and shaken in a mechamcal shaker 
(100 sti-okes per minute) and the percentage of drug compound in solution after 0 
30 and 60 minutes was determined. The resulus are set out in Table 1 below. 



Table 1 



Percentage nf rtm g compound in xoliitinn 

Time Example 2(E) Conventional Capsule 
25 0 0 0 

30 91.26 15.54 

60 101.90 18.39 

This clearly shows how much more readily the drug compound is made bioavailable by 
30 the compositions of the invention. 

Example 3 

Effect of orpanic nolvmer nn snpersaturatinn stahility 

Aqueous solutions of hydroxypropyl-p-cyclodextiin (HPPCD) and Methocel E5 in 
300 ml 0.1 N HCl at 37^ were prepared having the concentrations set out in Table 2 
The solutions were stirred using the USP-method with paddle, apparatus 2. 150 rpm 
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Sample HPBCD (mv) Methocel FS ( mp) 



1 


250 


250 


2 


500 


0 


3 


250 


00 


4 


500 


500 


5 


0 


250 


6 


500 


250 


7 


0 


0 


8 


250 


0 


9 


0 


500 



To these solutions, with stirring, a concentrated solution of itraconazole in DMF 
(50 mg/mL) was added dropwise unul precipitation was observed. SubsequenUy the 
concentration of dissolved itraconazole expressed in mg% (ie. the number of mg 
dissolved in 100 mL) was observed at 0. 30. 60 and 120 minutes. The results are set out 
in Table 3 below: 



Table 3 

Percentaf?e of drug compound in snliitinn 

20 Sample 1.2 3 4 

Time 
(minutes) 

0 59.52 

30 62.02 

25 6 0 62.52 

120 62.79 

HPBCD: 1:1 
Methocel ratio 



8 



72.10 


58.95 


75.47 


42.65 


75.27 


42.60 


60.95 


42.95 


74.40 


62.05 


78.12 


44.85 


80.17 


44.10 


62.92 


45.20 


70.37 


62.50 


79.47 


45.40 


80.40 


44.97 


64.07 


46.00 


45.82 


63.90 


80.77 


46.55 


81.25 


31.32 


33.65 


47.05 


2:0 


1:2 


2:2 


0:1 


2:1 


0:0 


1:0 


0:2 



30 



35 



These results clearly demonstrate (i) the solubilizing effect of the cyclodextrin (Samples 
2, 6 and 4 show the highest initial itraconazole concentrations, followed by Samples 8, 
1 and 3. with Samples 7, 5 and 9 showing the lowest initial concentrations) and (ii) the 
stabilizing effect of the organic polymer (Samples 2, 8 and 7 show the greatest drop in 
itraconazole concenu-ations over 120 minutes, etc). 

Example 4 

Extended release formulation 

Analogously to Example 1, gelatin capsules were prepared containing the following: 
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41.55mg Cisapride 
508.45 mg citric acid monohydrate 
250 mg hydroxypropyl-3-cyclodextrin 
100 mg Methocel K15M 

5 

This fonnulation has a much slower dissolution rate dian the compositions of Example 
2. However the rate of dissolution is much more close to linear with time and shows 
much less dependence on the pH of the dissolution medium. 

10 Example 5 
Nail pel 

A gel for applicadon to nails or hooves to effect antifungal treatment is made with the 
following composition: 

Itraconazole 250 mg 

15 Citric acid monohydrate 2083 mg 

Hydroxypropyl-p-cyclodexttin 333 mg 

Hydroxypropylmethylcellulose (Methocel E5) 83 mg 
Anhydrous ethanol 2 ml 

20 Example 6 
Body uptake 

The plasma concentrations of R 103757 were deteimined in healthy humans at 0, 1/2. 1 , 
1 Vz, 2, 3, 4, 6, 8 and 12 hours after oral administration of 1 00 mg (-)-[2S- 

[2a.4a(S*)])-4.(4-[4-[4-[[2-(4-chlorophenyll-2-[[(4-methyl-4//-K2,4-triazol-3-yl)- 

thio]methyl]-l,3-dioxolan-4-yl]methoxy]phenyl]-l-piperazinyl]phenyl]-2.4-dihydro-2- 
(l-methylpropyI)-3//-l,2,4-triazol-3-one as (i) a 5 mg/mL oral solution containing 25% 
hydroxypropyl-p-cyclodextrin solution administered under fasting conditions, (ii) a 
conventional capsule containing (-)-[2S-[2a.4a(S*)]]-4-[4-[4-[4-[[2-(4-chlorophenyl]- 
2-[[(4-methyl-4//-l,2,4-tiiazol-3-yl)thio]methyl]-l,3-dioxolan-4-yl]medioxy]phenyl]-l- 

piperazinyl]phenyl]-2,4-dihydro-2-(l-methylpropyl)-3^-l,2,4-triazol-3-one coated 
onto sugar particles administered under fasting conditions, (iii) a conventional capsule 

containing (-)-[2S-[2a.4a(S*)]]-4-[4-[4-[4-[[2-(4-chlorophenyl]-2-[[(4-methyl-4//- 
l,2.4-triazol-3-yl)thio]methyl]-1.3-dioxolan-4-yl]methoxy]phenyl]-l-piperazinyJ]- 
phenyl]-2.4-dihydro-2-(l-methylpropyl)-3//-1.2.4-triazol-3-one coated onto sugar 
particles administered after a standard breakfast, (iv) a capsule according to Example 
2(E) administered under fasting conditions and (v) a capsule according to Example 
2(E) administered after a standard breakfast. 
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The "standard breakfast" comprised four slices of bread, one sUce of ham, one slice of 
cheese, butter, jelly and two cups of coffee or tea with milk and/or sugar if desired 
The 100 mg dose of (-)-[2S-[2a.4a(S*)]]-4-[4-[4-[4-[[2-(4-chlorophenyl]-2-[[(4- 
methyl-4//-l,2.4-triazol-3-yl)thio]methyl]-l,3-dioxolan-4-yl]methoxy]phenyl].l- 

pipera2inyl]phenyl]-2,4-dihydro-2-(l-methylpropyl)-3//-l,2.4-tria2ol-3-onewas 
administered just after such a breakfast. 

Blood samples of 10 mL were taken to obtain 5 mL plasma. The blood samples were 
taken, coUected in hepaiinized tubes, and cenuifuged at lOOOg for 10 minutes within 
2 hours of collection. Plasma was transferred into plastic tubes, which were sealed and 
stored at -70''C until assayed. 

The results are shown in Figures 1 and 2 which presents drug concentrations as a 
function of time. As can be seen, the conventional capsule performs significanUy 
worse than the soluuon even with fasting. However the capsule according to the 
invention outperforms the solution after 3 hours whether or not the recipient has fasted 
and. most surprisingly, completeily outperforms the solution where the recipient has not 
fasted. 

Example 7 

Effect of pH on di.ssolution rate 

Following the procedure of Example 1 , a placebo capsule comprising methylene blue 
(2,63 mg), ciuic acid (600 mg), hydroxypropyl-p-cyclodexuin (250 mg) and hydroxy- 
propylmethylcellulose (Methocel E5, 50 mg) was prepared. The dissolution of these 
capsules was determinated at various pH values according to the USP method (600 ml 
medium, 37°C, Apparatus 2 with paddle, 100 rpm). The six media tested were • 0 IN 
HCl (pH 1.55), O.OIN HCl (pH 2.25), O.OOIN HCl (pH 2.75), USP pH 4.5 (pH 4.40), 
USP pH 6.5 (pH 5.80) and USP pH 7.5 (pH 7.0). 
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The results are set out in table 4 below 



Tunc 
(min.) 


fl 1 N HPI 


U.UllN riK^l 


0.001 N HCl 


USP pH 4.5 


USPpH 6.5 


USP pH 7.5 


0 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


5 


16.62 


21.85 


16.62 


21.40 


15.48 


16.62 


15 


60.77 


73.75 


74.43 


71.93 


60.55 


62.59 


30 


95.60 


104.25 


104.93 


100.15 


102.20 


100.83 


45 


100.83 


104.93 


105.39 


104.48 


103.57 


104.25 


60 


102.43 


104.70 


104.93 


105.16 


104.48 


104.02 



10 



15 



20 



25 



1.55 



2.25 



2.75 



4.40 



5.80 



7.00 



Example 8 

FoUowing the procedure of Example I , various drug containing capsules were made 
having the following relative weights of components : 

A. 100 mg iu-aconazole 

500 mg citric acid 

250 mg hydroxypropyl-P-cyclodextrin 

50 mg HPMCE5 



B. 



200 mg methyl 6,1 1-dihydro-l l-[l-(2-|4-(2-quinolinylmethoxy)phenyI]ethyl]-4- 

piperidinyUdene]-5//-imida2of2.1-b][31bcnzazcpine-3-carboxylate 
650 mg citric acid 

250 rag hydroxypropyl-P-cyclodexuin 

lOOmg (-)-[2S-[2a,4a(S*)]]-4-[4-[4-(4-(l2-(4-chlorophenyl)-2-[[(4-methyl- 

4//-l,2,4-triazol-3-yl)thio]methyl]-1.3-dioxolan-4-yl]methoxy]phenyl]- 

l-piperazinyl]phenyl]-2.4-dihydro-2-(l-methylpropyl)-3//-l,2,4-triazol- 
3-one 

500 mg citric acid 

250 mg hydroxypropyl-P-cyclodexuin 
50 mg HPMCE5 

100 mg 4-[[4-amino-6-[(2,6-dichlorophenyl)methyl]-l,3,5-triazin-2-yl]amino]- 
benzonitrile 

500 mg citric acid 

250 mg hydroxypropyl-P-cyclodextrin 
50 mg HPMCE5 



E. 



5 mg (B)-N-[4-[2-ethyl-l-(lH-l,2.4-triazol-l-yl)butyl]pheny]]-2-ben2o- 
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F. 



500 mg 
395 mg 

100 mg 



500 mg 
250 mg 
50 mg 



thiazol amine 
citric acid 

hydroxypropyl-P-cycIodextrin 

(B-ds)-l-[4-(4-[4-[[4-(2.4-dinuorophenyl)-4-(l//-1.2.4-tria2oI-l-yl- 

methyl)-l,3-dioxolan-2-yl]methoxy]phenyl]-l-pipera2inyl)phenyl]-3-(l. 
methylethyl)-2-imidazolidinone 

citric acid 

hydroxypropyl-P-cyclodextrin 
HPMC E5 



The dissolution of these compositions was determined according to the USP method 
(600 ml 0. 1 N HCl, 37^, Apparatus 2 with paddle. 100 ppm), except formulation (A) 
where only 300 ml medium was used. The results are set out in the followmg tables 5-10 

15 Table 5 : Formulation (A) 



20 



Time (min) 


sample I 


sample 2 


samole 3 




0 


0.00 


0.00 




0.00 




5 


10.75 


9.99 




10.69 




15 


56.61 


57.18 




59.61 




30 


85.89 


88.98 




90.24 




45 


95.46 


99.84 




96.87 




60 


101.94 


102.06 




102.87 




Table 6 : F< 


5rmulation (B) 




Time (min) 


0. IN HCl 


0.01 N HCl 


O.OOIN HCl 


0 


0.00 


0.00 


0.00 


5 


27.00 


25.17 


21.39 


15 


92.13 


86.94 


84.75 


30 


97.11 


96.63 




93.09 


45 


98.64 


99.45 




94.83 


60 


100.29 


100.08 




95.28 
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Table 7 : Formulation (C) 



Time (min) 



0 
5 

15 

30 

45 

60 



Calculated concentration in % of the activp. dose 



sample 1 



0.00 
13.81 
58.44 
92.34 
98.28 
100.08 



sample 2 



0.00 
17.28 
59.10 
92.94 
98.94 
99.54 



sample 3 



0.00 
17.67 
66.60 
93.36 
98.82 
99.66 



sample 4 



0.00 
19.79 
63.42 
92.46 
99.30 
100.20 



sample 5 



0.00 
18.56 
62.46 
92.52 
98.52 
100.02 



sample 6 



average 



0.00 
16.19 
57.06 
92.76 
98.16 
99.96 



0.00 
17.22 
61.18 
92.73 
98.67 
99.91 



Table 8 : Formulation (D) 





Calculated concentration in % of the active dose 


Time (min) 


Sample 1 


5 


0.00 


5 


7.41 


15 


49.49 


30 


86.92 


45 


99.57 


60 


99.84 


90 


101.77 


120 


103.52 


150 


103.70 



Table 9 : Formulation (E) 





Calculated concentration in % of the. ar.tivp Hr.c,. 


Time (min) 


O.lNHCl 


0.01 NHCl 


0.001 N HCl 


0 


0.00 


0.00 


0.00 


5 


48.72 


26.16 


24.96 


15 


100.92 


96.36 


94.20 


30 


102.48 


98.76 


95.76 


45 


103.08 


102.24 


96.96 


60 


102.00 


102.00 


97.80 
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Table 10 : Formulation (F) 



Calculated coacentration in % of the active dose 



Time (min) 



sample 1 


sample 2 


sample 3 


sample 4 


sample 5 


sample 6 


average 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


12.66 


14.76 


12.66 


12.66 


15.36 


17.34 


14.24 


54.36 


56.82 


61.98 


64.80 


54.78 


63.78 


59.42 


94.26 


93.96 


97.50 


98.40 


95.58 


97.20 


96.15 


100.98 


101.28 


100.50 


101.16 


100.68 


101.34 


100.99 


101.22 


101.34 


101.16 


101.52 


100.86 


101.58 


101.28 



0 
5 

15 

30 

45 

60 



10 



Example 9 

Stability t estinp of formulation 8 (C) 

Capsules of formulation 8(C) were stored for 1 month and 3 months at 40»C, and for 
1 year at room temperature. Dissolution measurements were made according to the 
USP method (600 ml 0. IN HCl. 37°C. paddle apparatus 2, 100 ipm). 
The following results were obtained : 

Table 11 : after 1 month at 40°C 







Calculi 


ited concenu-ation in 9 


h of the active dose 




Time (min) 


sample 1 


sample 2 


sample 3 


sample 4 


sample 5 


sample 6 


average 


0 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


5 


10.11 


10.79 


9.94 


9.59 


14.35 


10.33 


10.85 


15 


59.72 


55.02 


48.97 


54.36 


66.54 


52.38 


56.17 


30 


93.00 


90.06 


89.70 


92.70 


95.46 


89.16 


91.68 


45 


100.14 


98.22 


98.94 


99.84 


99.48 


99.18 


99.30 


60 


100.50 


100.92 


99.36 


99.54 


100.56 


100.26 


100.19 
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Table 12 : after 3 months at 40°C 



Calculated concentration in % of the active do.sft 



Time (min) 



sample 1 


sample 2 


sample 3 


sample 4 


sample 5 


sample 6 


average 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


5.74 


5.90 


13.93 


11.49 


7.56 


7.78 


8.73 


43.62 


45.00 


56.76 


48.30 


43.14 


47.76 


47.43 


88.80 


89.10 


89.70 


87.96 


84.54 


84.42 


87.42 


99.36 


99.96 


99.54 


99.78 


99.18 


100.08 


99.65 


100.32 


100.14 


100.92 


100.44 


101.70 


100.50 


100.67 
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Table 13 : after 1 year at room temperature 



10 





Calculated concentration in % of 
the active dose 


Time (min) 


sample 1 


sample 2 


sample 3 


averape 


0 


0.00 


0.00 


0.00 


0.00 


5 


14.94 


16.14 


15.48 


15.52 


15 


61.98 


66.12 


67.32 


65.14 


30 


92.52 


91.86 


96.12 


93.50 


45 


99.72 


99.60 


98.70 


99.34 


60 


101.10 


100.80 


99.36 


100.42 



Example 10 

Variability in bioavai lability of Formulation ( H) 

The variabiUty in the bioavailability of Formulation (D) in beagle dogs was evaluated as 
follows. First, two beagle dogs received as single oral administration of a PEG-400 
solution comprising 4-[[4-amino-6-[(2,6-dichlorophenyl)mcthyl]- 1 ,3,5-triazin-2- • 
yl]amino]bcnzonitrile at a dose of 10 mg/kg. Plasm levels were measured for 32 houre 
After 7 days, the same dogs were now treated with a .single oral capsule comprising 
the formula (D) at 10 mg/kg. Plasm levels were again determined for up to 32 hours 
after administration. The individual results are as follow.s. 



15 





Plasma levels (nc/mh 


Formulation 


Day 


Time 


Dog 1 


Dog 2 


PEG-400 solution 


0 


Oh 


5.8 


NQ 






0.5 h 


141 


63.2 






1 h 


247 


158 






2h 


291 


141 






4h 


534 


200 






6h 


368 


171 






8h 


246 


141 




1 


24 h 


95.2 


47.4 






32 h 


36.1 


20.9 
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Plasma levels (ne/mY) 


Formulation 


Day 


Time 


Dog 1 


Dog 2 


GTS capsule 


7 


Oh 


NQ 


NA 






0.5 h 


24.2 


68.5 






1 h 


567 


600 






2h 


850 


859 






4h 


461 


492 






6h 


288 


343 






8h 


237 


207 




8 


24 h 


74.0 


32.9 






32 h 


32.7 


10.1 



10 



NQ : not quantifiable by the HPLC method (< 5.0 ng/ml). 

Surprisingly, the plasm levels obtained after administration of Uie capsules comprising 
formula (D) are very much more similar to one another in the two test animals than 
5 those obtained after administration of tiie PEG 400 solution. 

Example 1 1 

Permeation and accumulation n f itraconaznlc through and in hninan 
A Franz cell was fitted with fresh whole human skin and its receptor filled witii a 20% 
(w/v) solution of hydroxypropyl-p-cyclodextrin in water. A Finn Chambers patch was 
filled with Formulation 8(A) and was then placed on the skin wetted with a smaU 
amount of phosphate buffered saline. Samples of Uie receptor solution were 
withdrawn at regular intervals and tiie presence of itraconazole in tiie solution was 
measured using high performance Uquid chromatography. At no time point could any 
trace of itraconazole be detected, indicating that this compound did not penetrate 
whole human skin. At tiie end of tiie experiment Uie skin was tiioroughly washed and 
tiien extracted in order to determine tiie amount of itraconazole accumulated in tiie 
skin. A mean value of 12.2 ^g/cm^ could be calculated from tiie results of 8 
independent experiments. 



15 
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Claims 

1 . A pharmaceutical composition comprising a no more than sparingly water-soluble 
drug compound, a cyclodextrin, a physiologically tolerable water-soluble acid, and ; 

5 physiologicaUy tolerable water-soluble organic polymer. 

2. The composition of claim 1 characterised in thai the weight ratios of drug 
compound to acid and of drug compound to cyclodextrin are no more than 2:1. 

10 3. The composition of claim 1 or 2 characterized in that the physical state of said 
composition is a glass thermoplastic phase. 

4. The composition of claim 3 wherein the cyclodextrin is 2-hydroxypropyl-|5- 
cyclodextrin. 

15 

5. The composition of claim 3 wherein the acid is selected from the group comprising 
citric, fumaric. tartaric, maleic, mahc, succinic, oxalic, malonic, benzoic, mandelic 
and ascorbic acid. 

20 6. The composition of claim 5 wherein the acid is citric acid. 

7. The composition of claim 3 wherein the polymer is selected from the group 
comprising 

- alkylcelluloses such as methylcellulose, 

25 - hydroxyakylcelluloses such as hydroxymethylcellulose, hydroxyethylcellulose, 
hydroxypropylcellulose and hydroxy butylcellulose, 

- hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and 
hydroxypropyl methylcellulose, 

- carboxyalkylcelluloses such as carboxymethylcellulose. 

30 - alkali metal salts of carboxyalkylcelluloses such as sodium 
carboxymethylcellulose, 

- carboxyalkylalkylceUuloses such as carboxymethylethylcellulose, 

- carboxyalkylcellulose esters, 

- starches, 

35 - pectins such as sodium carboxymethylamylopectin, 

- chitin derivates such as chitosan, 

- heparin and heparinoids. 
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- polysaccharides such as alginic acid, alkali xnetal and an^monium salts thereof 
carrageenans. galactomannans. tragacanth. agar-agar, gum arabic. guargum ai^d 
xanthan gum, c & auu 

- polyacryUc acids and the salts thereof, 

- polymethacrylic acids and the salts thereof, methacrylate copolymers, 

- polyvinylalcohol, 

- polyvinylpyrrolidone, copolymers of polyvinylpyiroUdone with vinyl acetate 

- polyalkylene oxides such as polyethylene oxide and polypropylene oxide and 
copolymers of ethylene oxide and propylene oxide, e.g. poloxamers and 
poloxamines. 

8. The composition of claim 7 wherein the polymer has an apparent viscosity of 1 - 
100 mPa.s when dissolved in a 2% aqueous solution at 20°C. 

9. The composition of claim 8 wherein the polymer is hydroxypropylmethylceUulose. 

10. The composition of claim 3 wherein the drug is a basic compound. 

11 - A composition according to any one of the preceding claims that dissolves rapidly 
m body fluids, characterized in that it comprises from 50 to 95 % by weight of 
acid. 

12. A composition according to any one of the preceding claims that provides 
sustamed release of the drug, characterized in that it comprises a water soluble 
polymer having an apparent viscosity of more than 1.000 mPa.s when dissolved in 
a 2% aqueous solution at 20°C. 

13. A pharmaceutical dosage form comprising a therapeutically effective amount of a 
pharmaceutical composition as defined in any one of the preceding claims. 

14. The dosage fonn of claim 13 adapted for topical administration or administration 
into an externally voiding body cavity such as the nose, lungs, mouth, ear. 
stomach, rectum and vagina. 

15. The dosage form of claim 13 wherein said composition is filled into a standard 
capsule, or alternatively is mixed with bulking agents and compressed into tablets. 

16. The dosage form of claim 13. characterised in that at 5, 15 and 45 minutes after 
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20 
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addition of said dosage form to O.IN hydrochloric acid at 3T>C in the dissolution 
test set forth in USP test <7 1 1 > in a USP-2 dissolution apparatus equiped with a 
paddle, from 7 to 25%. 45 to 70% and at least 96% respectively of drug is 
dissolved in said 0. 1 N hydrochloric acid. 

17. A pharmaceutical composition according to any one of claims 1 to 12 or a 
pharmaceutical dosage form according to any one of claims 1 3 to 17 for use in a 
method of therapy or diagnosis of the human or non-human animal body. 

18. A pharmaceutical composition according to any one of claims 1 to 12 for use in the 
manufacture of a pharmaceutical dosage form for oral administration to a mammal in 
need of treaunent. characterized in that said dosage form can be administered at any 
Ume of the day independently of the food taken in by said mammal. 

19. Use of a pharmaceutical composition according to any one of claims 1 to 12forthe 
manufacture of a pharmaceutical dosage form for oral administraUon to a mammal in 
need of treatmeiit, characterized in that said dosage form can be administered at any 
time of the day independentiy of the food taken in by said mammal. 

20. A method of therapy or diagnosis of the human or non-human animal body which 
comprises administering to said body a therapeutically or diagnosUcally effective 
dose of a pharmaceutical composition according to any one of claims 1 to 12. 

21 . A pharmaceutical package suitable for commercial sale comprising a container, an 
oral dosage form as claimed in any one of claims 12 to 17. and associated with' 
said package written matter non-limited as to whether the dosage form can be 
administered with or without food. 
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Figure 2 
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Figure 3 
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